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[»#£2] BufB^-XM^G a A s B i fc^frr £. £ "T ^>ft^ 

[»*g3] fiffH^-Xji^G a A s B i N^^rtM^tSS* 

[ff^^4] fuIB^-XM^I nPBi fcltfr^fc^^-tSiif^gU 
IBigOD^^^Bo 

[ff#^5] SfffB^-^JflC-g-^tl-g) B i C7)**\ ivv^W^nL'^ 
# MIC fafr o T f»-f -5 ^ £ £ £ S iff 3^ 1 iB«tf>¥##=£tt<, 

[ff*^6] fiffB^:^ *j ZMtf* G a A s , AlGaAs, InGaP& 

[fl#^7] ffjfBn #JS#\ G a A s , I nGaAsfeitfl nP^ 

£ tfti 4> & < 4: % t> i: o £ # tf r £ & £ i*- § l fB*Stf> 

o 

[5§0J!tf)i¥#ffl&I&re] 

[0 0 0 1 ] 

*m%&. ^mfommiz&v. mz^um&^^x-^ h^y^xz (Hete 

rojunction Bipolar Transistor: HBT) fCBU^-So 
[0 0 0 2] 
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v 

^K-xl0;t>f^l/-mti$^ • 3 ^IfflaiitJEE&ilKliioi 
[0 0 0 3] 

HBTtti*^*ifcffiB»tB#&Wi'$ *V-T>°7 (PA) M 

[0 0 0 4] 

(Power-Added Efficiency : PAE) #&J£>;flT^£o PAEit HMMiJ 
[0 0 0 5] 

, TOG a A s i «J ^51S 1 «iHn + -GaAsj: 

'J*^t^l/^^I2, n~-GaAsi»J«!53l/^*l3, p + -G a A s 
J: *J &5^-*Jf 4, «jttfn-InGaPj:»j3a:5i5f*I5, n-GaAs 
J: *)&&mi*w7M6. n + -I nGaAs J:'J45l2^ft i y^7 JH& 

sti, ^-^14, ■9-yni/^^S2©-as^, ^-Xti9, =11/ 

* ^ts i o i:^-r& j: e>{c^oTVN^> 0 *ne>©*ffiii, mz.it* Ti/pt/ 

AulCfc U^atlTV^. «ffifcf£LT^fcV>¥##3icBfcl:, flf*.tfS 

i 3 N 4 i^j;S,ieiIl 1 tcj: »;a*34xTV%S„ 
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[0 0 0 6] 

EI8tCfie5fctf> I n P^HBTC-M^t, 3 0>¥^#l£gt±, MxJf. 
¥mn&<D^MiI nPiU^^iSl 2<7)-®iC, M^.^n + -I nGaAsJ; 
^ji-St^nl/^^Il 3, n"-InPJ:U*Sf 231/^^114, n~-I 
n G a A s Pj:^j:Sil 3^^115, p + -InGaAs ^Uft^-* 
jf 1 6, m*-lZn-I nPi'J^^Xvy^H 7, n + -InGaAsJ:U&£ 
1 8£W*^M£;ftT^-5 0 3f^y^J§l 8<Z>±JCttX^ y#m*g8 

sbizt-y-m&tfMf&Zti. s<-*mi6. V7n $M 1 3 (D-MK *ti? 
ft, ^-X«I9, zr 0 J:-9(C^oTVn^ 0 3ft£(£>**I 

MxH T i/P t /AulCj: yTgj&SftTV**.. «#£:&LTV^^ 
¥#«t®te, igN^y^^ill 1 ICJ: *J&bftT^So 

[0 0 0 7] 

08{C&V^T, al/^^I[C(iI nGaAs $:ffl^SItt)T*t5^ InG 
a A s itm^y \t*r J ?V'7<Dt=.&>'<-* • 3 U * # H 0) iflf JE 2MB < '^5. 

», wwjE-ftKDfcj&tc i n p $r=i xmizm^^f-^m^^-nm&^'f ft-"? n 

(DHBT) §rMtLt^l/fe. rODHBTt'H I n G a A s ^ 

-xJB£ i n p=z u^^jf «ra(c^#^^ai^;i/dr-(D^5aM^^^, ^-xl 

A s K-^jf^ratC InGaAsPl^^lnl/^^Il 5 £ ITjfAb, I n 
GaAs^-^It I n Pn l/^^jf^ratC^D^JK^^^^^^^M^^^^ 
4>&< lt^5. ^l3l/^^tIi:LTttAlInGaAs^7> F-^<7) I n 
GaAs$:«^5Z:t*t^S. 
[0 0 0 8] 
[|§^^^ U J: e> £: 1" 3 MM] 

£#>fC-r/W xmizm#2ft2>Z.£<DZ>£^>it. I c - V ce *H£tC;l3tt&-- (K 
nee) «JE V k ©<6«re&<5. --*JEE £<£M1"S Kte, I c ~ V ce #fi£ JC 33 5 



3 



ffillff 2 003-3040147 



#2 002-225631 

n u^^r^oiii^iRi3i*)±^ymffiv tbc (Z)M, v teb -v tbc r* l 

fctfoT, x* >y#Ji£K-*Jg <Z>iaiC£&Sfc###©x*;i/^-*3£i& (co 
nduct ion-band offset) A E c#v-£ ^ £ £ ^/Jn $ t-ffM^. Ll^o 
[0 0 0 9] 

frlzmfrtZVly-TJ K (graded) ^ 0&-££»A-t<&#&# btfbfcCMV* 

■5 s -f KMtf&KtC&y, *-;t/<a^-XM^C2BJCiA&*>^^£JC&£3£fr£ 
, AEc<Z)fl£«lcj:oTV offset S:T»f*ii:««ll* OV^^^S. HBT&© 
T*4?7f&, X^ «y *Sfc^-*J§<0ffiS^#©X*;i,^-;^j*i& (valence-band 
offset) A Evlijft-^fc-f-^lC^n v *f <sef£lC:*#^&S#&<5. 
[0 0 10] 

EI 7 KijkVfcG a As^HBTtlt X* y ^ftfeS I n G a P £^-*Ji 
T'^5GaAs0|S0AEc^O.2eVm 02(C^bfe I n P^HB 

Ttti, X* y #Jg7?&£ I n P £ /<- XftS -5 I n G a A s CO (HI CO A E cl£ 

o 

[0011] 

X* y # • s<-*miZljQ£)$>mj±.tf*i%-iZ%i£ (x * y # ? ^ tff 1 
[0 0 12] 
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[0013] 

I27{C^ Lfei^GaA s &HBTO)K-xmttn£lsT&. Ga A s 

VMo*l£^<!i##V^ Cia^T 1 0 19 c m~ 3 J^±<£> K~ hf> RflgT'fe^^ 
, ^T'Wli5 0cm 2 / (v • s) ISJ^Ti:^5 = 
[0014] 

®8 fC^Ufc J: 3& I nP^HBTtH ^- ^JStC flgfCl n G a 
A s #ffiJB3*lTV>.5#, InGaAstfTfttC««lStt{C!a!»J^t<, 

^-*JfA*"eJfc«fcl/T, -flglCGa A s #H B T <fc *J fco T V^S 0 

[0 0 15] 

m&£%L(DG a A s 3RH B T £ tflC I n P&H B T&>±<DSi7 * - 
&£V^iG a A s «fc »J ^^-;KD^l&^^^^ji?:^-^jiiCMVN^r ^ 
[0 0 16] 

#$8UI!fcJ:, HBT&P AM^hLTfflVNfc^©^«S, &*>t>*lCK-X 
GaAslHBT, feS^ttl nP^HBTfflPAit&tHtSffftilS: 
[0 0 17] 

[0 0 18] 
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*#§^{C^VNT, B i ZSti^-Xtt&t IT, MZ.lt* GaAsBi, Ga 
AsBiN, I n P B i &&&& *>tlZ> 0 d <D <fc 3 &I I I-Vffc B 

i^McioT, ffi«^«#<Bx*;i,^-m&#±tf *J, £<bic> *-;kz># 
MJ&tfizg <&5. ffim^^x*;i,^-m&#±#£r £fc<fc >K 

Jifc^-;*«©ffi«^i8©x*;i,3r--g#*£< »J, ^-^m^Oft-ftn 
MV&toMm&*& Ife^ot, B i z&ts^-xm 
%ffiv^ii:tc«fc hb T©s*ffiiBS:i^-ta-e:*3^«««riBi:*S'S. 

[0019] 

#^3gx*;i/3r-0><i: yfg^xi* y #MG>miRifi*in£*i*). taffiM. x*y 
#M£^-*M<Z)£#^©x*;b:?-^£<£M-r5c: £#-5J|g£&5 0 Ztilz 

fc#«rse 

[0 0 2 0] 

&£ % X = v $M£ LTli, G a A s , A 1 G a A s , InGaP, 

InP^ffiV^tlS. 3 U# #Jg£l ITtt M^tf, G a A s > InG 

aAs, I n P^#MV\£>;ft£ 0 
[0 0 2 1 ] 

[0 0 2 2] 
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[0 0 2 3] 

(m i (Dmffi&mm) 

Bill *5l^cD^l©^<Z)^{C^^^^S$:^t- =fc>tf)T% ^-Xjg 
iCGaAsBi^ffl^, -£<£>tifi<£>«lJ&&ia 7 fCj*-f«^ £ lU Silica 

[0 0 2 4] 

GaAs <t 1 <Z>_tfC Iilin + -G aAs<t U & £ :/3 U * # jf 2 

, n"-GaAs p + -G a A s B i i'J^S^-Xl 1 

9, MX. &£n- I nGaPi'J^|»lvy^l5, n-Ga As i»J45jSl ^ 
^^"Ji6, n + -I n G a A s «fc »J & £H 2 3f ^ y -?M 7 #JlI#:«Ji $ tlT . 
[0 0 2 5] 

StlTV^. 1 9 (DffllZ &X^ y #Jf 5 #/N£LT%V> 

V*#, Xi* ^^JS5<Z)^*>T^-^S^9 l£T©gP^^:^7b\ & Z> V* 

£tt#xy^:/^T*l&££*u ^tf^JH, ^-*®Ji9 i 9 #E&=i 

t8, ^-X«1§9, nU^^ttl Oil fill Ti/Pt/AuCiVM 

Ife^J^l 1 (CJ; 'JSfctlTV^o 
[0 0 2 6] 

ffim^y%<D^*>l3r-m&tf-ttfV A.P.L. Vol.60, No. 5, p.631(C 

W}fg.tf~fS<te£M\n}lZ$>Z>frbX*$>Z> (M^-t^> Compound Semiconductor Devi c 
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e Physics by Tiwari <D Append ix£ $flg) . Zl*UCj:oT> ^1{C, pSfift 

tfT'g&fcltos ^-^lA®5|>-;bBi!Caft»»S:*«)5it^T?§S. £|4 &C 
, IIISSTCJRlCliG a &JBV^TV*Sfc*b, V^i©B i ^MLTttK-^I 
0>te#^x;Mb^-&gfci:*£fc3£S?£^ttlc< HU^m© I 

n$:ttbfcl n G a A s Sr^-^JIJCjg^fc^JCjfcXT, • nl/^^t 

ISKZ>*«E<D»£*l £ PlWt -5 £ -5 > 2/ * ^/WSA<^ S tl (C < © T?#SP£> 

T'*S„ Lfrb&#£>, GaAsBii:3l/^^i3fiDGaAsi:©^W 

-mhte^n^ommtf&v. GaAsBii (/<-xii9) ©iji?:, e&j?. 

[0 0 2 7] 

GaAslHTB^fU, ^- *igM£{£^"r 5 3 £ HBT(Dl* 
[0 0 2 8] 

H2lt *|g^<Z)m2©^©^{C#§^#^S5:^1-=bCDT', rrtrtt 
^-XllCGaAsB iNSrMv^t^S. 1-&;b*>, EI 1 IC^-TH 1 (D^Mom 
Mt&MtLX. p + -GaAsBiJ:>J^§^-^I19^ p + -G a A s B i 
N J; *) — 2 0{CS^^X.^tlT^'J, ^©fffi©fflS4M*^l ©H^©?^ 

[0 0 2 9] 

rtf^^lC^Tte, G a A s a©B i ^iD*^^©^^ISt £ G a A s «fc U 

mi<DmM<Dmmx*£.cz>'<-7sm to a a si (ni/^^i) £©i&^F$i-ir 

AsBi©i^J:*J%^-Xi?:g<l^J, Bi0i^<bt, •fffim^^ 
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©x*;i/¥ Z.£tf-5SffilZ&$> 0 3;fUCj:oT, ^-*t8!ff 
[0 0 3 0] 

jits u £ e> ^2cDHjg©^(cj:ti{i, h i (Dmmnmmt mmicK- 

[0 0 3 1 ] 

^-^KCGaAsBiN&M^, x ^ y #JStC G a A s *m V^T V>£. -T&;b 

m2(DmM<DMM£ft 1 &LT. p + -G a A s B i N J: U&£K-*JI2 0 
tf)±(C, n-GaAsJ:^5lv^l2 1, n + -InGaAsJ:*J&£3r^ 
^12 2#)lK&«Ji3*lTV^ 0 -?-<Z)tf&tf>fli£5U±. jgl &£T$m2<DmMV>B 

[0 0 3 2] 

±ta^jcfevNTtt, hi &£z$m2<Dmm<Dmnrm^t~ i nG a picdx 

-*^(Z>#->;r>«J±#T#U, I c - V ce #ttiCj3tf£X-«J±£-Hf £ 
r^^-e^^ 0 ^COX-«J£(Z)^{i, m^it*S§l©S*#^«P AE £flg< 
■t£3&J!l#&*J, M^Tfe^o G a A sf(DX> y fC 

Zl<Z>l§-£\ ^-^jftCG a A s B i N $rffiVAfe^e>T'fe^>o K-^GaAs 
G a A sM©xi= y #THiHBT£#J&-e£&V^ InGaAs 
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^*)l*-<D^mmJy*g<teZ<DT°ft£L<%t\<K ^-XMlZG a A s B i N 

£6o K-^f (CG a A s B i S:ffi^t=t|fS{CDMtt#^tlS. 

[0 0 3 3] 

[0 0 3 4] 
(^4©II©fI) 

04 tt, ^^©m4©HJg<©^fi|lC#S^#^«S:^f %<3DT% ^3©^ 
flS©^«l©l5^«S:^LTV^. t-J&t>*>, ^3 (DmmomWUZisn S> n-G a 
As<t»j!5;5x5>^l2 liin + -I nGaAs iy&S^y t/M 2 2 
Jffll^tf, ^-X«^93fi^T-SPoi^^>^$tlTVNS n-G aAs<):U45 
IlX^^^tf23i:, n-InGaPj;iJ«;|,X'yf >yf±!2 4t, n-G 
aAsi 'J^^f 2X5 -y^l2 5i:, n + - I n G a A s J: y & £ ^ -Y >y :/Jf 
2 6©«jf«^tC^JS$tlTVN^ 0 
[0 0 3 5] 

0 3 (C^t-113 ©HS6(Z)^ffi{CfeVNTii, 15 y # j*+K£>3-^--g|5T?x5 y 

LTInGaPfcGaAs J: »J x 5 y Z KWX L . 
[0 0 3 6] 

±fBL£<fc e>fc, »4<B!£»(©7§SffitCJ:*itf, «9»ffi& < x 5 v Z fflJ £x 
y^y?-? Si £#nlfg£&»j, 15 y ^^-9-(7)=i-^-BPT'(Dx5 y ^ - ^ — 

[0 0 3 7] 
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tt*CDI nP^DHBT^itf bt, ^~ *M tC G a A s B i W InP 
[0 0 3 8] 

iy«:5SSl 2£>_L&C. flj*.tfn + -l n G a A s & t£&V7nV 9 ZM I 3 
, n ~-I n P J: »j U*#»2 7, p + -GaAs B i i'J45^-^l2 
8. m7L\Zn-I nPi^j;Siv^ll 7, n + -I nGaAs iU^S^t 

[0 0 3 9] 

**V7M1 8<D±lZit > i/Pt/Au<t»J4Sl^ y *«fli8*« 

/a u j: y &s 9 tfjg/asjiTv**. 3 u 

*i3fi^*an, -b-^nl/^^jf 1 3©JtSIStcii, i^liTi/Pt/AuJ: 

iitfSi 3 N 4 J:^j;SiiIl UC<fc »J 
[0 0 4 0] 

#^©?£«I©#$U± I n P^DHBT©^-XM(CG a A s B i fc/gV^Zl 
fcT?&y, m&lZ7jkh&mm&J& I n P^DHBTt^t, J^TCDJ^&SfJI 

lie, /<-^fAffli/ay h*-»S^fi<fty, ^-^□^^^hi^^fii 
L^i-<&&„ 312 fc. >y *Hi:/<-^JB<oflii«^aSx*;i/¥-©^*«^ 
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a</§^e>;ft-0>£ I n G a A s £J£lgcf Ga A s B i ttl nGa A s J: 

»J ^te^^<Z>x*;t,^-#^< ^-^f^n W Jg tf> P£ tc 

[0 0 4 1 ] 

GaAsBilt JSIjeR MtfJ IZM& Z £.Xnl"!7 # M 2 7 <D I nPlZlfe 
?I^5t5Ii:^T^§ a GaAsBilCAl*In«©IIlMffS 
*tl^.7t A lGaAsBi^InGaAsBi, Sb £#U>L£:G aAsSbBif 

[0 0 4 2] 

v-yy?\zm^tc.hi&(Dmjimmm*^&&z}ii$7:izz> 0 

[0 0 4 3] 

I nP^DHBTM©^-XllCl nPB i^MV\Tl^. 15© 
HM^^ffi^irbieLT, InPBiJ; 'J4^^-Xl2 9(£><frH&oTV^ 0 
[0 0 4 4] 

-haB**dctCfe^Ttt, I n PiZB i ^^n-rSdtlCi: y, InPfrfcfcSx 
* >y#Jfl 7iU^-xI2 9(Z)#fm^^©x^;i/^-S:±#S-B:, -^JUCJ: 
oTx^ y #Jf 1 7 ii^-^jf 2 9 0>ffi*^##lCX*;i,:?-^&&S#|8£l, 
, HBT^ith^^> 0 ivy^in, 3l>**Jf2 7 ti I n P, ^-*/gJC& 
InPtCBi fe^Dbfc^^J&©-e^iit^#MT*^±*#UT*feSc IIIBIteIR 

12 ^2 0 0 3 -3 04 0 1 4 7 
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a 

[0 0 4 5] 
[0 0 4 6] 

[#§JP?(z>£iJJII] 

£/B^3r rtitcj;U> x - «J± £ {£ L T > A?-T >^tf>«*« 

[0 0 4 7] 

^^^2©|§^{Cj:tl^> /<-^f{CGa A s B i Sffl^SI fctCJ: 'J, Ga 
A s W£ I n P^HBT0^-^SSi$:^t6^i:^T'^S. £ <d&C 

te#^x*;i/=?-<Z){£vxx* y ^S^cDM^-frfcj: »J, x* y ZtK-^oin 

TCfc^ttt, i I n G a A s ^-XhMLt, te^^x*;^ 

-#flK x^ ^^^^-X(D#M{C^3^-5^^x^;i/^-^3aM 

[0 0 4 8] 

ff^3 <Z)#§^tCj:tlli> ^-*JSlCG a A s B i N £ tC<fc »J, G 

a As B i (^^^•illBf^O^im^^l-^^il^T'^-ShilfetC, GaAs|HB 
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[0 0 4 9] 

fflh£3g4©38g!K:£4xtf, ^-^S(C I n P B i £Mv^3£{C£ y, i»J# 

«rffi £ y , a»7 - r y ^©waMsftjc*^-*-* 3 £ #t § « . 

[0 0 5 0] 

[01S©^*^Si^] 
[Hi] 

®^<Z)^ffitc«s^##«*S:^-rWr®HT?*S. 

[0 2] 

[0 3] 
[04] 

»©^4 <©^«S©^J!ltc«S4 £ #»^« : S:^'rWr®HT*)*o 
[0 5] 

[0 6] 

[07] 

t£5fc<Z)G a A s|HBT©-i^t»iWt^6 0 
[0 8] 

fl!*© I n P^HBT©-^J&^f»iiiT^S 0 
[«F*©SMI!] 

1, 12 2, 13 3, 27 3l^#jg, 

4, 1 6, 1 9, 2 0, 2 8, 29 5, 17, 21 :n ^ y # 
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m* e mi*vv?m> i %2>**?v7m. 14 mznuttm. 

15 Ilnl/i'^I, 1 8, 2 2, 2 6 **tv^m. 23 

y%m. 2 4 ^.V^yVWitm. 2 5 fg2:r ' , y #J§ 
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[04] 



X 
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[H6] 
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mm 

mm] HBT0PA & fnj_t £ i± £ „ 

C^^^mi GaAs^tfeSI n P^H B Ttf)^-*Jg{C B i &Sfc#0LfcII 
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